Appl. No.: 30/676,631 

Arodt. Dated June 21, 2007 

Response to Office Action of March 21, 2007 

Amendments to the Claims : 

This listing of claims will replace all prior, versions, and listings, of claims in the 
application: 

1. (currently amended) A method facilitating bandwidth management across a 
plurality of access links, comprising 

monitoring bandwidt h utilization the - data through p ut at a plurality of interfaces 
in at. least one routing system, wherein the plurality of interfaces are operabiy connected 
to respective access links; 

selecting an interface of the plurality of interfaces having the high est bandwidth 

utili zat i on relative t o a corresponding bandwidth capacity of the selected interf ace; 

computing ; a scaling factor compris in g the ra tio of the bandwidth capacity to the 

bandwidth utilizati on of the s elected interface; and 

computing a virtual bandwidth limit b y multiplying the scaling factor by the 
aggreg at e band width utilization detected- across the plurality of interfaces based on the 

2. (currently amended) The method of claim 1 further comprising 

configuring a bandwidth manageme nt device to enforce applying the virtual 
bandwidth limit across data flows traversin g the interfaces, wherein the to-a bandwidth 
management device is. operabiy connected to a communication path between a network 
and the access links. 
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3. (currently amended) The method of claim 1 wherein the bandwidth utilization date 
•foeagfepHt is inbound bandwid th utilization and the virtual band width limit is an 
inbound virtual bandwidth limit. 

4. (currently amended) The method of: claim 1 wherein the band widt h utiliza tion is 
outbound bandwidth utilization, and the virtual bandwidth limit is an outbound virtual 
bandwidth Limit. 

5. (currently amended) The method of claim 1 further comprising 

comparing the aggregate bandwidth utilization observed at. the plurality of 
interfaces to the aggregate bandwidth utilizati on observed at a bandwidth management 
device operably connected to a commumcation path between a network and the access 
links, 

6. (currently amended) The method of claim 5 further comprising 

adjusting the virtual bandwidth limit based on the difference between the 
aggregate bandwidth utilization observed at tire plurality of interfaces to the aggregate 
bandwidth utilization observed at a bandwidth management device operably connected 
to a communication path between the network and the access links. 

7. (currently amended) The method of claim 5 further comprising 

reducing the virtual bandwidth limit if the aggregate bandwidth utilization 
observed at the plurality of interfaces is greater than the aggregate bandwidth 
utilization . observed, at a bandwidth management device operably connected to a 
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communication path between the network and the access links, 

8. (currently amended) The method of claim 5 further comprising 

increasing the virtual bandwidth limit if the aggregate bandwidth ufiliza Hon 
observed at the plurality of interfaces is less than the aggregate band width utilization 
observed at a bandwidth management device operably connected to a communication 
path between the network and the access links. 

9. (currently amended) The method of claim {[2]} 1 further comprising 

comparing the computed virtual bandwidth limit to a ■p-re v -iea-sl y - appU ed virtual 
bandwidth limit currently con figured on a bandvvidth mana g em eTit device, wherein the 
bandwidth- management device is operably conne cted to a communication path 
between a network and the access links; and 

configuring a bandwidth man agement device. to. imple ment the computed virtual 
bandwidth limit, if whe^ein Ae-apply - i^ the difference between 

the computed virtual band width limit and the currently configured p^evieasly-a-ppiied 
virtual bandwidth limit does not exceed exce ed in g a threshold value. 

10. (currently amended) In a computer network environment comprising plurality of 
access links operably connected to respective interfaces of at least one routing system, 
wherein the plurality of interfaces are associated with a virtual access link,, a method 
preventing overloading any of the interfaces, the method comprising 

monitoring [[the]] bandwidth utilization at die interfaces associated with the 
plurality of access links; 
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selecting an interface of the plurality o f interfaces havin g [he hig hest bandwidth 

utiliza tion re l ative to a corresponding bandwidth capacity of the selected interface; 

computing a scalin g fact or comprising, the ratio of the bandwidth capacity to t he 

bandwidth utilization of the selected interface; : and 

computing a virtual b andwidth limit for the virtual access link by multiplying 
th e scaling factor by the agg regate band width, utilization detected across the pl ural ity' of 
mtgtfacej tbaged^ 

4efeeted>at~th0^tealily-<)f4n-t-6r4aees; and 

utilizing a pp lyi n g the cpmp u led virtual b and wid th limit in controlling data 
flows encountered at the plurality of interfaces associated with the virtual access link. 

11. (currently amended) The method of claim 10 wherein the monitored bandwidth 
utilization is the inbound, bandwidt h utilization at the interfaces; and wherein, the 
bandwidth limit is an inbound bandwidth limit. 

12. (currently amended) The method of claim 10 wherein, the monitored bandwidth 
utilization is the outbound bandwidth utilization at die interfaces; and wherein the 
bandwidth limit is an outbound bandwidth limit. 

13. (currently amended) A data flow control device operative to prevent overloading 
any given interface in a plurality of interfaces^ wherein the plurality of interfaces are 
associated with a virtual access link, comprising 

a link monitoring module operative to 

monitor bandwid t h uti lization theTead at a plurality of interfaces 
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associated with at least one routing systerrxfartd 

compute a bandwidth limit for the virtual access link by; 

selecting an interface of th e plurality of interfaces h aving the 
hig hest bandwidth utilization relative to a correspondi n g bandwidt h, 
cap aci ty o f the selected interface; 

computin g a scalin g factor comprisin g th e ratio of the bandwidth 
capacity to the bandwidth utilizati on of the selected inter face; and 

multiplying the scaling facto r by the aggregate bandwidth 
.utilization d etected across the plurality of inter faces 

plm^ity^f-i-nte-i-faees; and 

a flow control module operative to ap pl y enforce the bandwidth limit in 
controlling data flows encountered at the plurality of interfaces associated with the 
virtual access link. 

14. (currently amended) The data flow control device of claim 13 wherein the 
bandwidth u tilization load is the inbound bandwidth utilization observed at the 
plurality of interfaces, and the bandwidth hmit is an inbound bandwidth limit. 

15. (currently amended) The data flow control device of claim 13 wherein the 
bandwidth utilization lead is the outbound bandwidth utilization observed at the 
plurality of interfaces, and the. bandwidth limit is an outbound bandwidth Limit. 

16. (currently amended) The data flow control device of claim 13 wherein the 
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bandwidth utilization lead, is based on the exponential weighted moving average of the 
inbound bandwidth utilization, observed at the plurality of interfaces, and the 
bandwid th limit is an inbound bandwidth limit. 

17. (currently amended) The data flow control device of claim 13 wherein the 
bandwidt h u tilization lead is ba sed on the exponential weighted moving average of the 
outbound bandwidth utilization observed at the plurality of interfaces, and the 
bandwidth limit is an outbound bandwidth limit 

18. (currently amended) Hie data flow control device of claim 13 further comprising 

a traffic classification database operative to associate traffic classes to data flows; 
and wherein the flow control module is operative to apply disparate bandwidth 
utilization policies to data flows depending on the th ei r respective traffic classes 
associated with the. data. flows. 

1 9. (currently amended) A system operative to prevent overloading any given interface 
in a plurality of interfaces, wherein the plurality of interfaces are associated with a 
virtual access link, comprising 

a routing system operative to route data packets received at a given interface; 
wherein the routing sy stem comprises :at least a 'first, second and third interface; 
wherein the first and second interfaces are respectively coupled to first and second 
access links; and 

a data flow control device operarively connected to the routing system via the 
third interface; 
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wherein the data flow control device comprises: 
a link monitoring module operative to 

monitor 'band width utilization the load at the first and second interfaces; 

and 

compute a bandwidth, limit for the virtual access link by: 

selectin g an interface of the plurality of interfaces having the 

highest bandwidth utilization relative to a corresponding bandwidth 

capacity of the selected interface; 

computing a scaling factor .. comprising the ratio of the bandwidth, 

capacity to the bandwidth u tilization of the sel ected mterface; and 
multi pl yi ng the scaling factor by the aggrega te bandwidth 

u tili zation detected across the plurality of interface 

a flow control module operative to apply the bandwidth limit in controlling data 
flows traversing: the first and second access links. 

20. (currently amended) The system Of claim 19 wherein the bandwidth utilization lead 
is the inbound bandwidth utilization observed at the first and second interfaces,, and the 
bandwidth limit is an inbound bandwidth limit. 

21. (currently amended) The system of claim 19 wherein the bandwidth utili zation.lea-d- 
is the outbound bandwidth utilization observed at the first and second interfaces, and 
the bandwidth limit is an outbound bandwidth limit. 
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